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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and cos 
of an apparatus by minimizing the number of signal lines 
connecting between a movable body, e.g. a carriage, and 
a fixed body, e.g. a control section. 
SOLUTION: The number of signal lines between a 
carriage 4 and a control section 1 2 is decreased 
significantly by transmitting various information of a 
head 21 and an ink cartridge 22 carried on a movable 
carriage 4 to a control section 1 2 secured to a printer 
body 1 through serial data transfer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.:|e9|e9|c9|e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The data transmission unit which is a data transmission unit between a movable body 
and a fixed body, and is characterized by transmitting the various information on a movable body 
to a fixed body by serial data transfer. 

[Claim 2] Printer equipment characterized by transmitting the various information on an Inkjet 
head and an ink cartridge carried in'the carriage which carries^out movable in the printer ■ • - - 
equipment which scans the carriage which carried two or more ink jet heads and ink cartridges, 
and is printed in a record form to the control section fixed to the body by the serial data 
transfer, 

[Claim 3] Printer equipment according to claim 2 which assigns the various information on an ink 
jet head and an ink cartridge carried in the above-mentioned carriage to one serial data signal, 
and is transmitted. 

[Claim 4] The various information on an ink jet head and an ink cartridge carried in the above- 
mentioned carriage is printer equipment including ink residue detection information, ink cartridge 
existence irifbrmation, and head existence information according to claim 1 or 2. 
[Claim 5] Printer equipment according to claim 2, 3, or 4 which performs the above-mentioned 
serial data transfer by optical communication. 

[Claim 6] Printer equipment according to claim 2, 3, or 4 which performs the above-mentioned 
serial data transfer by radio. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention saves labor data information signal Rhine between 
migration bodies, such as carriage which processes the print data from the data transmission 
unit and host equipment between a movable body and a fixed body, and is printed on the detail 
paper and which carries out printer equipment, especially scan migration, and the fixed control 
system, and relates to the miniaturization of the improvement in dependability, and equipment, 
and reduction-ization of cost 
[0002] 

[Description of the Prior Art] For example, the ink jet head which has fixed distance partition 
**** eclipse ************ from the record form with which Inkjet printer equipment is 
conveyed As ink is injected directly from (it is hereafter called a head), it prints in a record form 
and it is shown in the perspective view of drawing 8 The carriage 4 which can slide on the guide 
shafts 2 and 3 of the body 1 of a printer freely is formed, and the head section 5 in which the 
head, the ink cartridge, and each detector of a yellow Y, Magenta M. Cyanogen C, and Black BK 
were held is carried in this carriage 4. For the conveyance path of the record form 6, it has the 
platen roller 10 connected with the form guide 7 to which it shows the record form 6, the drive 
gear 8 attached in the vertical-scanning motor which conveys the record form 6, and the drive 
gear 8 through the roller gear 9. The record form 6 is inserted between a platen roller 10 and the 
sprocket roller 11. and is conveyed in the direction of illustration B. Platen knob 10a is 
connected with the platen roller 10. and a user rotates by hand if needed and can convey the 
record form 6 now. 

[0003] As a horizontal-scanning motor shows to an arrow head A. it is moved to right and left, 
and carriage 4 injects an ink droplet from the head section 5, and prints it by one line in the 
record form 6. Then, after carrying out specified quantity conveyance of the record form 6 by 
the vertical-scanning motor, carriage 4 is moved similarly and ink is injected from the head 
section 5. This actuation is repeated and an alphabetic character and an image are formed in the 
record form 6. 

[0004] In the control section 12 which controls actuation of this printer equipment The 
arithmetic unit 14 connected to host equipment 13 as shown in the block diagram of dLajwing.9 , 
Horizontal-scanning Motor Driver 18 and vertical-scanning Motor Driver 19 which drive the 
horizontal-scanning motor 15 of the body 1 of a printer, the vertical-scanning motor 16, and the 
head maintenance device motor 17, respectively, and head maintenance device Motor Driver 20. 
The head driver 24 which drives the head section 5 which is carried in carriage 4 and has Heads 
21a-21d, the ink cartridges 22a-22d, and each detector 23 of a yellow Y, Magenta M. Cyanogen 
C. and Black BK, It has the memory 26 used for control of the detection buffer 25 and arithmetic 
unit 14 which receive the various detecting signals from carriage 4 and the head section 5, such 
as ROM and RAM. The head maintenance device motor 1 7 raises the dependability of the head 
section 5, is a device for always maintaining a quality of printed character, and is used as a 
driving source of the cap for mainly preventing an ink suction pump, a cleaning wiper, and a head 
side from desiccation etc. 
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[0005] As for carriage 4, in this printer equipment, it is common for it to be necessary to perform 
printing actuation, moving to a scanning direction, to connect between a control section 14 and 
carriage 4 by the cable of flexibility, and to deliver and receive a signal. If the number of lines of 
this cable increases, the width of face of a cable needs to become large and needs to make it 
the smallest possible number of cables from a miniaturization, cost, etc. When a yellow Y, 
Magenta M, Cyanogen C, and Heads 21a-21d and the ink cartridges 22a-22d of four colors of 
Black BK are carried in carriage 4 As shown in the connection diagram of the detection buffer 25 
of drawing 1 0 , and the signal line between carriage 4 It is needed for every color 12 the ink 
existence information 27a-27d. the ink cartridge existence information 28a-28d, and a head 
existence information [ 29a-29d ] signal lines and the-14 sum total of current supply Rhine 30 
and 31. Thus, the signal lines between carriage 4 and a control section 12 increase in number as 
printer equipment colorizes and the number of heads and an informational class increase, and it 
has become the miniaturization of equipment, and the cause of a cost rise, 
[0006] While this invention improves this demerit, lessening the number of lines of the signal line 
which connects between a movable body like carriage, and a fixed body like a control section as 
much as possible and planning a miniaturization and cost reduction of equipment, it aims at 
offering the printer equipment which used the data transmission unit and it which can transmit 
information, without increasing a signal line even if information-increases. .. .. 
[0007] 

[Means for Solving the Problem] The data transmission unit concerning this invention is a data 
transmission unit between a movable body and a fixed body, and is characterized by transmitting 
the various information on a movable body to a fixed body by serial data transfer. 
[0008] The printer equipment concerning this invention is characterized by transmitting the 
various information on an Inkjet head and an ink cartridge carried in the carriage which carries 
out movable to the control section fixed to the body by the serial data transfer in the printer 
equipment which scans the carriage which carried two or more ink jet heads and ink cartridges, 
and is printed in a record form. 

[0009] It is good to assign the various information on an ink jet head and an ink cartridge carried 
in the above-mentioned carriage to one serial data signal, and to transmit. 
[0010] Moreover, it is good for the various information on an Inkjet head and an ink cartridge 
carried in carriage to include ink residue detection information, ink cartridge existence 
information, and head existence information. 

[0011] Furthermore, it is desirable to perform the above-mentioned serial data transfer by 

optical communication, or to perform it by radio. 

[0012] 

[Embodiment of the Invention] On the carriage of the printer equipment of this invention, it has 
the head of four colors of a yellow Y, Magenta M. Cyanogen C. and Black BK, and the ink 
cartridge of four colors. In order to transmit the various information on this head and an ink 
cartridge to a control section, it has the serial data transmitting component for ink residue 
detection information (henceforth an ink residue transmitting component), a serial data 
transmitting component for ink cartridge existence information (henceforth a cartridge existence 
transmitting component), and a serial data transmitting component for head existence 
information (henceforth a head existence transmitting component). In a control section, it has 
the serial data receiving component for ink residue detection information (henceforth an ink 
residue receiving component) connected to the arithmetic unit, a serial data receiving 
component for ink cartridge existence information (henceforth a cartridge existence receiving 
component), and a serial data receiving component for head existence information (henceforth a 
head existence receiving component). The serial data line for ink residue detection signal 
transduction in the ink residue transmitting component of carriage, and the ink residue receiving 
component of a control section It connects by (it is hereafter called the ink residue data line). 
The serial data line for ink cartridge existence information in a cartridge existence transmitting 
component and a cartridge existence receiving component It connects by (it is hereafter called 
the cartridge existence data line), and the head existence transmitting component and the head 
existence receiving component are connected by the serial data line for head existence 
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information (henceforth the head existence data line). 

[0013] The serial data signal of the ink residue detection information transmitted from an ink 
residue transmitting component, a cartridge existence transmitting component, and a head 
existence transmitting component cartridge existence information, and head existence 
information is constituted on both sides of 1 byte (8 bits) of data between the top start bit ST 
and the last stop bit SP, respectively, a 8-bit data bit — every 2 bits — 4 — dividing [ for 
example, ] for constructing, the serial data signal of ink residue detection information assigns the 
ink residue information on Black BK for 1 bit and 2 bits, assigns a triplet and 4 bits to the ink 
residue information on Cyanogen C, assigns 5 bits and 6 bits to the ink residue information on 
Magenta M, and assigns 7 bits and 8 bits to the ink residue information on Yellow Y. Cartridge 
existence information and head existence information are assigned similarly. 
[0014] By carrying out the serial data transfer of the serial data signal which assigned this ink 
residue detection information, cartridge existence information, and head existence information 
from carriage at a control section, respectively, the information on the condition of each ink 
residue, the existence of an ink cartridge, and the existence of a head can be transmitted to a 
control section from carriage. Thus, by transmitting the serial data signal which assigned ink 
residue detection information, cartridge existence information, and head existence information 
from carriage to a control-section,-.the-signal line between carriage and. a control section xan be. 
made into three, the ink residue data line, the cartridge existence data line, and the head 
existence data line, and the number of lines of a signal line can be decreased sharply. 
[0015] 

[Example] Drawing 1 is the block diagram showing connection of the control section of the 
printer equipment of one example of this invention and the signal line between carriage. The 
serial data transmitting component for ink residue detection information connected to each the 
heads 21a-21d of four colors of a yellow Y, Magenta M, Cyanogen C, and Black BK, and ink 
cartridges [ 22a-22d ] detector 23 at the carriage 4 of the body 1 of a printer as shown in 
drawing (hereafter) it is called an ink residue transmitting component — it has 32a, serial data 
transmitting component (henceforth cartridge existence transmitting component) 32b for ink 
cartridge existence information, and serial data transmitting component (henceforth head 
existence transmitting component) 32c for head existence information. In a control section 12, it 
has serial data receiving component (henceforth ink residue receiving component) 33a for ink 
residue detection information connected to the arithmetic unit 14, serial data receiving 
component (henceforth cartridge existence receiving component) 33b for ink cartridge existence 
information, and serial data receiving component (henceforth head existence receiving 
component) 33c for head existence information. Ink residue transmitting component 32a of 
carriage 4 and ink residue receiving component 33a of a control section 12 The serial data line 
for ink residue detection signal transduction It connects by 34a. Cartridge existence transmitting 
component 32b and cartridge existence receiving component 33b The serial data line for ink 
cartridge existence information (It is hereafter called the ink residue data line) (It is hereafter 
called the cartridge existence data line) It connects by 34b and head existence transmitting 
component 32c and head existence receiving component 33c are connected by serial data line 
(henceforth the head existence data line) 34c for head existence information. 
[0016] As shown in the timing diagram of drawing 2 , the serial data signals 35a, 35b, and 35c of 
the ink residue detection information transmitted from ink residue transmitting component 32a, 
cartridge existence transmitting component 32b, and head existence transmitting component 
32c, cartridge existence information, and head existence information consist of a general data 
configuration, and are constituted on both sides of 1 byte (8 bits) of data between the top start 
bit ST and the last stop bit SP. a 8-bit data bit is shown in the information allocation Fig. of 
drawing 3 — as — every 2 bits — 4 — dividing [ for example, ] for constructing, serial data 
signal 35a of ink residue detection information assigns the ink residue information on Black BK 
for 1 bit and 2 bits, assigns a triplet and 4 bits to the ink residue information on Cyanogen C. 
assigns 5 bits and 6 bits to the ink residue information on Magenta M, and assigns 7 bits and 8 
bits to the ink residue information on Yellow Y. And when each bit is "0", it supposes that he 
has no data, it is made into those with data at the time of "1", and when 2-bit conditions are "0, 
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0", it assigns ink and information, and in the case of "0, 1". it assigns ink near and information, in 
the case of "1. V\ the amount of ink assigns the condition of having consumed 1/2, and, in the 
case of "1, 1", it assigns an ink full condition. Cartridge existence information and head 
existence information are assigned similarly. 

[0017] This ink residue detection information and cartridge existence information And head 
existence information It lets ink residue transmitting component 32a, cartridge existence 
transmitting component 32b, and head existence transmitting component 32c to ink residue 
data-line 34a, cartridge existence data-line 34b, and head existence dataHine 34c pass for the 
assigned serial data signals 35a, 35b, and 35c. By transmitting to ink residue receiving 
component 33a of a control section 12, cartridge existence receiving component 33b, and head 
existence receiving component 33c, respectively The information on the condition of each ink 
residue, the existence of an ink cartridge, and the existence of a head can be transmitted to the 
arithmetic unit 14 of a control section 12 from carriage 4. An arithmetic unit 14 processes the 
information on each bit of the sent serial data signals 35a, 35b, and 35c. and detects the 
condition of carriage 4. 

[0018] Thus, by transmitting the serial data signals 35a, 35b. and 35c which assigned ink residue 

detection information, cartridge existence information, and head existence information from 

carriage 4 to a control section. 12 Carriage 4 otherthan-Curcent-Supply.Rhirie 30_and-31^nd-±he -. - . „v _ .= 

signal line between control sections 12 can be made into three, ink residue data-line 34a, 

cartridge existence dataHine 34b, and head existence data-line 34c, and the number of lines of 

the signal line needed 1 2 can be decreased sharply conventionally. Moreover, the miniaturization 

of equipment can be attained while it increases the number of the heads carried in carriage 4, 

and being able to increase information, without not increasing the number of lines of a signal line 

and making the cost of cables, such as FPC, etc. raise- by carrying out a serial data transfer, 

even if amount of information increases. 

[0019] Although the above-mentioned example explained the case where three signal lines, ink 
residue data-line 34a, cartridge existence dataHine 34b, and head existence dataHine 34c, were 
prepared between carriage 4 and a control section 12, as shown in drawing 4 , it may be made to 
carry out the serial data transfer of 3 bytes of serial data signal 36 constituted on both sides of 
1 byte (8 bits) of data between the top start bit ST and the last stop bit SP at the time of one 
signal transduction. In this case, the 1st byte of the beginning can connect the serial data 
transmitting component 32 and the serial data receiving component 33 by one serial data line 34 
that what is necessary is to form one serial data transmitting component 32 in carriage 4, and 
just to form one serial data receiving component 33 in a control section 12 by Lycium chinense 
which assigns to ink cartridge existence information the amount information of ink, and the 2nd 
byte, assigns to head existence information the 3rd byte, and is set as shown in drawing 5 . 
Therefore, the signal line between carriage 4 and a control section 12 can be made into the 
minimum number. 

[0020] Moreover, although the above-mentioned example explained the case where between 
control sections 12 was connected with carriage 4 by cables, such as FPC, as shown in drawing 
6 , a light emitting device 37 may be formed in carriage 4, a photo detector 38 may be formed in 
a control section 12. and the serial data transfer between carriage 4 and a control section 12 
may be performed by the optical communication by light 39. Thus, even if carriage 4 moves to 
right and left by performing the serial data transfer between carriage 4 and a control section 12 
by optical communication, while light is not intercepted, being stabilized and being able to deliver 
and receive data, it is not necessary to prepare the signal line by the cable between carriage 4 
and a control section 12, Moreover, the effect of the electric wave generated from a device to 
the signal transduction between carriage 4 and a control section 1 2 can be ended to a 
receptacle, and information can be transmitted correctly. 

[0021] Moreover, as shown in drawing 7 , a radio transmitter 40 may be formed in carriage 4, a 
radio set 41 may be formed in a control section 12. and the serial data transfer between carriage 
4 and a control section 12 may be performed by radio. It is not necessary to prepare the signal 
line by the cable between carriage 4 and a control section 1 2 also in this case, and even if an 
obstruction is between the antennas of transmission and reception, it is not necessary to 
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receive effect in data transfer. 

[0022] Although the above-mentioned example explained the carriage 4 of printer equipment, and 
the signal transduction between control sections 12, it is applicable also like the signal 
transduction between movable bodies other than carriage 4. and a fixed body like the control 
section which controls actuation of the movable body. 
[0023] 

[Effect of the Invention] It can reduce cost while it can reduce sharply the signal line between a 
movable body and a fixed body and attains the miniaturization of equipment, since it was made 
for this invention to transmit the various information on a movable body to a fixed body by serial 
data transfer as explained above. 

[0024] Moreover, by transmitting the various information on an ink jet head and an ink cartridge 
carried in the carriage in which printer equipment carries out movable to the control section 
fixed to the body by the serial data transfer, the signal line between carriage and a control 
section can be reduced sharply, and while attaining the miniaturization of printer equipment, cost 
can be reduced. 

[0025] furthermore, making the signal line between carriage and a control section into the 
minimum number cuts by assigning the various information on an ink jet head and an ink 
_ .cartridge carried in carriage to. one serial data signal, aad..tcansmitting. _ _-: . 
[0026] Moreover, by including ink residue detection information, ink cartridge existence 
information, and head existence information, the various information on an ink jet head and an ink 
cartridge carried in carriage can transmit information, such as an ink jet head, to a control 
section correctly, and can perform stable printing actuation. 

[0027] Furthermore, even if carriage moves to right and left by performing a serial data transfer 
by optical communication, while light is not intercepted, being stabilized and being able to deliver 
and receive information, it is not necessary to prepare the signal line by the cable between 
carriage and a control section. Moreover, the effect of the electric wave generated from a device 
to the signal transduction between carriage and a control section can be ended to a receptacle, 
and information can be transmitted correctly. 

[0028] Moreover, while not preparing the signal line by the cable between carriage and a control 
section by performing the serial data transfer between carriage and a control section by radio, 
even if an obstruction is between the antennas of transmission and reception, it is not necessary 
to receive effect in informational transfer. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing connection of the control section of the printer 
equipment of the example of this invention and the signal line between carriage. 
[Drawing 2] It is the timing diagram which shows a serial data signal. 
[Drawing 3] It is the information allocation Fig. of a serial data signal. 
- [Drawing 4] It is the timing diagram which shows the serial data sfgnal of the 2nd example. 
[Drawing 5] It is the block diagram showing connection of the signal line between the control 
section of the 2nd example and carriage. 

[Drawing 6] It is the block diagram showing the control section of the 3rd example, and the signal 
transduction between carriage. 

[Drawing 7] It is the block diagram showing the control section of the 4th example, and the signal 
transduction between carriage. 

[Drawing 8] It is the perspective view showing the configuration of printer equipment. 
[Drawing 9] It is the block diagram showing the configuration of the drive control section of 
printer equipment. 

LQrawing JOl It is the block diagram showing connection of the signal line between the control 
section of the conventional example and carriage. 
[Description of Notations] 

The body of 1; printer, 4; carriage, 12; control section, 14; arithmetic unit, 21; head. 22; ink 
cartridge, 23; detector, 32; serial data transmitting component, 33; serial data receiving 
component, 34; serial data line, 35; serial data signal, 36; serial data signal. 
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^\^^2Z-k^-ti^y VUS^m^-t^^y VYy^ 
/^2 4i, ^-^y y'J'Ab^yYt^5t^h<O^W^\&'^ 

IC<^ffli-5ROM^RAM^(Dy^y 2 6S:^-t5o 
i'^A^ir^y^b^ V-^yi^XP^y<-t-^'-y KffiSrSljtl 

[0 0 0 5] r®yy v-^^eictsv^T. =Sr-v'yyi;'4 

*J»IH5 14t^\D yi/4(Dr^^wm^^(0'!r-y/i'X 

S-45jb5. df-^r y S'v?4tc^3:n-Y. -7if>'^M. 
TV-C. ^7 s'^'BK04&0^s/ K2 1 a~2 1 d t 
■^y^:f3-h}) y 2 2 a ~ 2 2 d Sr^« UfcS^tt/ 
H 1 0 O^tU^^ 7 r 2 5 i ^-y y y 4 l!30{f -^-i^CO 
«ig£ll(C.T^-t-J; 5 IC. ^feftJC'f V^**8t«« 2 7 a ~ 

2 7 d t'f >'i!'*- h y s/i^W«Ht«2 8 a ~2 8 d i: 
-^y K^^t*«2 9 a ~ 2 9 d 1 2*(7)«-§-i^i:mM 

40 Wf^y4y30. 3 l(0-^t]:l 4:$i-ii.-m\ztj:^, z<DX 

ffii6SJt^5J-Uyt*nNSf-*'y yi?4i:f|iiJ»SiJl 2W(0fS 
[0 0 0 6] r.(0^l^l4Xl>A>SSff&eicSU.v =^r+ys/ 

to{t'^i^<omML^wyMii< Lxmm.(r»mitc='7^ 
vmL^mih}ih\z. >^m^i^mLxhm%m^m]\ 

59 JtSr^fflLfcT'y V^3g®Srttflti-5CtSri«)i:1-5 
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lo 0 0 71 

[0 0 0 8] ^<o%mmi>:r')'y'^^mi. m^<o-( 

y{/'y^yV^y Yb^^fU-V)} y'^^^WL\^1t^ 

[0009] ±fBdE-^ y 5/i^t^«$Hfcl' V^' i/a. 
[0 0 10] *fc. ^-^-y •;/v'tC»«$tvfc'1'>-^i?a: 

mm.^^'^m. t-<y^:i}-h'j y 'j^m^nRx^-^ y k 

[00 11] ^tjt-. Jitfiv'y T;v^-^tes^$r3tiifll 
[0 0 12] 

mmnrnmcomm] r©«iq<D7'y>'^^«<odf+y 

SB»::fia-r S t>\z^>-^B.m.^ ttitf $gffl to y T/i^x 

-I'^'i'*- h y y v;'**ittSffl©->y r/vy'-^sim^m 

- h y s/v^^^tf^fficDv-y T-'Wx-^Sft*^ (£JL 
T, by yi;*«Sff^^ii/^5) StZ-^fK^il 

i»«ffloi^yr/WT-^'Sftig^ (EiT. -^yKWiis 
mt\>^o) -^^mm^ti. ^-v]) yi^^mmmmf-ti} 

fflco-yy T/Wr-^ii (tiTs 1J-V^) y'y^mf-'^ 
SSSftSl^H'^-;/ K^rM1t«fflOv'yT/Vx-^'i^ (Ei 
[0 0 13] -Y^-^afti^fS^^t^-hy s/v^Wffitj^ 



(3) 

4 

t'j/ Kl, 2 t'y hft»c4ffl;«ftc:5j<t. mx.it-iyi'm 
&^mn<0'y})r/l^-'$'i6^\il \fyhi:2 \^y h 

i^vy^'aK(o^y'!;mmmm'^x. at-yh 
t 4fj/ h-Sr->7ycco-r>'^'3Sl:tS«lc:fiJt)aT, 5 
K-y hi 6 f 7 h^r-^-^y^McD'f V^ailtSlclfiJt) 

[0 0 14] rW'TV^Slr^ailt^i^-hy j/v^W 

y yv'd^PsSiffliai'^jtm-yy T/v-r-^? 

tei^i-^r tfcitj. ^^') y'yt--h^^y^n.An^ 

i^d^b'T ViJ-aAltWifffit* - h y y'y^m%mi.X3- 
^y K^«tW«5rS!l!3 ^Tfcv-y T/w-r-^ff-i-SrffiJ^S 

l^^^yi^mmff-d'Uh-^-h') y'^y^my'-'^UR 
[0 0 15] 

mwut^^ y y'y^^(om^m<Dmmi:^-ty'o -yfrm 

K<D4fe«'v-;/ K2 1 a~2 1 d t'T V:^'*— h y y-J 
30 2 2 a~2 2 dcD'&^aill2 3lc:^i^$tbfc'l':^^«^ 

- ^anff«ffl©->y7-'i"r-^aHi^^ (UT. ^yi^m 

ftiSfi*^ it^5) 3 2 a i> Vi?*- h y ■;/v';tM 

if«ffl©v^y T-'Wy'-iJ'jjim^^ (UT. h y 
vrji^—s'^mm^ iUT. -^yv^mvkmmf-kii^ 

5) 3 2 c&*1-5„ SiJffllgBl 2(CI4m^^Bl 4ICt|^ 

i^^iifc^r y^^m^m^m^oi^vTji^y'-i'^mm 

^ (SIT. 'fV^SJSSfSlg^tl^p) 3 3at, -fV 

h y •>i?*MitSffl©v'y Tyvx-^sm^-T- 

K*MfflSffi<0->'y7/V'f-^Sfi«^- (EiT. 
S' KW«lSfS5(l^i:V^5) 3 3 c SrWt5. ^^r-v-y-yi^ 
4(D-(y-:^B&mm^3 2 a tSiJ^SBl 2cOl'y^'i8 

3 a (4-< >'^js*«ii±nt$B€iiffi<Dv'y T 

/wr-^i^ (fiilT^ I'v^SSlrr-iJ'iSIti^?) 34a 
■eSEi^^iv, *- h y s'-:^wsiai(BMi^3 2 b t*- h 
y y 'y^n^inmf- 3 3 b i4'< k y •;/ v'lrstfi 

SfflWi^yT/v-r-^i^ (EIT. h y s/v?fl-<iT'- 
:?iii:i>5) 3 4 bT?S^i^$ix, '^•5' K^MS*i^3 
so Zck^y KWilSft^^ 3 3 c tt'^ 5/ KWMtf ffiffi W 
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[0 0 16] ^ yi'm&^imf-3 2 & t:^- h V y>> 

t;-- y Y^m'itmo y T/Wf - ^ ft # 3 5 a , 3 5 
b, 3 5 c»±, lll2(0:?^Af-Y-H-5^-tJ:5tC. - 

fj/hH. lll3 0{f«SiiaigiOTxi-J:5lc. 2tfs/hft 

f-^fB#3 5 a(4l k's/ F-i 2 l^-;/ hSry^y^BK 
©^:/^!^ft1f«Srf']!9ST, 3 tf y h t 4 tf y hSrv- 
T >- C ©-r V «*if «»c:SiJ t) ^ T , 5 t' J/ h i 6 t' 

5« ^■L-C'&t'j/ h>i5 roj <J5i:t(4T-<?ilLt 
rij ©ttllx-iJ'^tJi 2^5/ h(D<^^^;is 
ro. OJ 0»^J4'r>'^aii/K««»C«rJ»)^T. 

ro, ij ©*a-i±-i'y^=T-3^>'KtSffi(c«i]t?s 

ri. ij nm^\t-(vi>mif^i/2m^\.tz.im 

icfdU^T. ri. IJ oi&^»4'f:^^«^'>'*(fl8fctij 

[0 0 17] ::<D-i'>'^'«i::^ii5tf«t*-hy yv^W 

ft-i-3 5a. 3 5 b. 3 5 cS:-r>'i!'ai:El(t^^3 2 
a t* - h y s'v'«-«li^^^3 2 bAOi'^y K*ftii^ 
fi^^-3 2 c*>t)-<>'^'airT-^'iS3 4 a t*-hy 
S'i^^friSx-^ISS 4 bSO^'^J/ K**i7'-^iS3 4 c 
S:iiLt:*J»Sl51 2©^'>'^a*Sfi^^3 3 a i*- 
h y 5' 'ym'm'k{%*=f- 3 3b fiU'-- K#ilStt^^- 3 
3 c »c*ix*'ixj3Htr5 w t.fc J: :5r^ y y'yA t^h 

•y h'oi^m(Dim^mm 1 2 osj^sis 1 4 ices-r 

^«#3 5a. 3 5 b. 3 5 c (D#l^ y KOltftSrftLS 

[00 18] r(Dj;5l^=Jr-\'y 5/v;4;5>bi'>'^SSl:^ 
t)^-Cfci/y T/Ur-^fB#3 5 a. 3 5 b. 3 5c^ 

$ij»i 2ic^iig-r-.5ri:ic:j;t), m.mm^7'<y3 

0, 3 m:J1-(0:3f-^y ;/v'4 iSiJj^^l 2PB^<DfI^iS5r 
'1'>'i'Mx-i5'i^3 4 a i:;*-hy y'y^mf-'ff^ 
3 4 bSUt'sf Klr«lf-^i»3 4 c 03*lw-f5w t 

®'>-r5r t7)5T't5<, ^fc> y •;/v;4lr^«1-5 
'^s' KOi^Srti^tTffl^i:;45#</j:o-C'b->y T-'i'T 



(4) 

[0 0 1 91 ±IEIIlieajH:Jr^y S'i^4t»J»a!l 2(ai 
IC>1'>'i'Sl:T-^'iK3 4 a t* - h y y'y^f^.f-'f 
m3 4 bfi.t;^::' K**|-t-;?^3 4 c©3*(DfB^i^ 

hSP(^fig»::i/W h (Sfyh) ©r- 
$rv'yT-'Vr-^«BjS-t-2)J;5t-UT't)Sv\ r©*! 

•a. SID© 1 h g tt-f yft^m. 2 h B fi-r 

>- ^' * - V y 5/ v^^t^tf S^U hB (4^ K**ltt 
$ii»cSiJt)ST*J< < Il5(;:^i-J;9»::. 
•t y J/ v?4 (± nil© y T/l'X-tJ' iiffiiS^- 3 2 SrSt 
It, ^fflias 1 2 tctt 1 fi© v/ y T/Wx- ^ Sfi^^ 3 3 
Sr^ttHtf^<. v/yT/l'7'-^iS(tl!l^3 2i:v'yT 
/Wx-^Sif 5il^ 3 3 Sr 1 *© v- y T/Wx-^'i» 3 4 -e 
«gg-rsrtAST?#5. LfciSoT=¥-y y s'-:^4tSiJffl 
20 §812 Bg©(i^i»S:S<S©*ictc:-r5 ^ t dS-Ct 5. 

[0 0 2 0] %tc. ±s?.mmm\t^^ y y v?4 i*jffligi5 

1 2PB1S^FPC^©'{^-:?'/^x-^KIKUfc»^^-o^^r^i 
MLfc*s, l2|6lwS^-rj:5»-, *^ry s'i?4^;:«*lll^• 
37=^^(t. 2lcS:)t^i^3 SSriSlt. ^r-^y 
■7v'4 t$ij»g|51 2f^^(D'y])T/\'7'--?^m^%3 9\Z 

y s/-:^4 twwsBi 2i?B©->y r/vr-^tei5^s:fT*5 

rtlcj:?). ^^'J y'y4i>itc.:&\zlf^mLXh%i:mm 
^i^liZtim<. $;eUT-r-^©gS$rff'i9ri: 
30 5 1 1 1 jc, y s, -:;4 t m'^n 1 2 Pigi::^r- 

:/-'HcJ;5ft^i[SSrSl;»-t5il^T?^tf, tft. ^^])y'^ 
4 t$iJ»9Jl 2PB'5©tt«eSl3StLTail/!i^&J«^1-5 

[002 1] 7 »c?r-t-J; 5 Id, y 5/ i;'4 1;: 

»Mmim4 0 im. mmu 1 2 »cMiSS{t«4 1 sr 
is:tt> y'y4tmmui 2ra©->yr;vT-^e 

[0 0 2 2] ±iElll&0iJtt:/y :^^'i$li©=5f y s'v?4 

tmmu 1 2 rfl©tw«esicovNT^Bj ufcij^ ^ y 

5'v'4E;l^©^ibti(^t. *©WSbi|*fr©t!)f^S:SiJ^+ 
^. »g|5© i 5 /.i @^t)(*©rBl©fflSe iSfi t Isl8ll;:jg 

[0 0 2 3] 
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[0 0 2 4] t.tc. T'y >^ilfi©pl»)1-5^iry 
nfc©J»g|Jl::€ji-t-5ii:lc:j;?), ^^f ^ y s/'^^iftfJffliglS 

[0 0 2 5] ^^]} y'yizl^mi^tc-(y'^'y 

v-y T/vf-^^-§-»cti!j axx^^m-fsr t »c J: !? . 
[0 0 2 6] y yi^ic^fg^nfe-o-^"-:^:!! 

[0 0 2 7] v-y T/^x-^?tei2l^^3tii^t-e^f 

T- 1 5 1 i t. tc . ^ -^^ y y t mmnrin^'!r-yMz ^ 

[00 2 8] * fc. + y y v^t SlJpgBFBlWv- y T.'Wv' 
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[HI] r.©^?^©lllS0ll©7'y:^^SIE<o«iJ»a5t=%- 
[1112] v'yT/Wr-^(I#S:^-f^i'A'9^^-h-cfc 

(113 J y>j7jvy'—$'m^<D\mm^mxih^o 

[04] m2©3llig^J©->y7>V'f-^'ffi^Sr/T^-t-iJ''f 
[05] m20|llfe^ro«iJ»SBt^-r y y^^iroF^rolt 

[06] m3 (Dm^^^immu t^^fV ^ -;?ra©fg*e 

[07] m4ro||J|^©wat=^^y S'i^BiJWff-g-e 

ims] 7'y v^^Bro!!EiliiliiJ(i*«i5<D«fi!iS:^i-:/D y 
[010] «e5l50ijro^j»a5t=3f^ y yv'iWMOfll-g-ilSl 

1 ; T'y 4 ; y 1 2 ; $1JTO> 1 

4 ; mW-mm. 2 1 ; '^^y h\ 2 2 ; -YV^*- by-;/ 
v'. 2 3; l^ta^, 3 2 ; v- y T/l'X-^'il^«T-. 3 
3 ; 'yUT/l^f—f^mmih. 3 4 ; 'VyT/Vf'-^ 
iS, 3 5 ; Vy T/V'f-tJ'fS*, 3 6 ; i/VTfl^—fi 
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